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(57) Abstract 

A method for measuring the 
physicochemical properties of tissues or cells 
for arbitrarily varying the physicochemical 
environment around the tissues or cells 
depending on the purpose of an experiment and 
an apparatus therefor. The apparatus involves 
means (40) for maintaining the regular 
physicochemical environment around a tissue 
or cells of an organism; means (50) for 
arbitrarily varying the physicochemical 
environment; means (10 and 20) for measuring 
the physicochemical properties of the 
above-mentioned tissue or cells; and means 
(30) for comparing the physicochemical 
properties of the tissue or cells before and after 
varying the physicochemical environment. The 
monitoring means (10) is a potentiometer for 
measuring the electrical and physiological 
properties of the tissue or cells which involves 
an integrated cell installation system (1) 
provided with two or more micro-electrodes 
(11) on a substrate, cell installation members 
(6) located thereon for installing the 
above-mentioned tissue or cells and a leading pattern (12) whereby electric signals are supplied to the micro-electrodes (11) and drawn out 
therefrom. 
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mmmos i t^^ 5 c^t^^^ h-^^x^c 2400-0 s^^n^) 2 

15 2. ^fllM^x^ x^P-2 3. T-r^U^S (^T«SiS!T 

Q-2600X{iFTQ-3100 Fffi^S) 2 4 tlT So {i 

Mnim^'r^ X^lx-2 3«n>h'3.-:5'3 0 ©-r >f XZfU-^M 

20 rj^foL-rJ'SOJCJi. WINDOWS - V ;U 3 > t° a ^ 

tlSo A/D^gl^'- KtiE! 9 ©A/D|gg|f| 3 1 «i:D/A^^g§3 2 
A/D^^S 31ttl2t''>b645^-t' t)^ 
D/'A^SISS 2 {i 1 2 t'-y h 8 ^ >^;U-C*So 

1 3 
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15 xno^tt<X'^^o 

Jl^ ^ M.XM:K6 4^^ v^wU^^-r-So 

20 nST-rvU'-iJ' (BAK ELECTRONICSH^B S I - 2 ffi^S) lOb^ 

@i i©9-e»oMlR$n^2^r^{c$ijia:m-t*^93Jn$n'5o ^lx^ ^ 

25 ) 1 0 aROtA/D^^^S l^igT3>h°^-^ 3 0{cA:^J$tl-5o 

mmmm^st4 otcii. 2agtpfi0S4 i i> ^m,:BLV^ —mum 

1 4 



^ (^1^26) 
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^©M^;^X^^i^-r'5^©:4 2 <!:*<^ix.^)tlTV^So m^JZit^ Medi 
cal Systemstt^®^^ ^ o>f>'4-^<-:S'PDMI - 2 ♦B^Si-fi^ 
:j> ha--7TC- 2 0 2ffi^a. -€-LT. COg ^' Ti^ 

. OmL/m i nJi-lT. i^^oiB^l. 0 m L i n £IT{->I:^JE L -5 S 
U >^N-X%t^ I MT 2 - I B S Vffi^S) <^fflV^T^><^:l^o 

LTSM^i: t><Z)<!:^i:So 

1 5 
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SI 4{r, -Witm^mm^ms xm4 mi 2m') m^lt-^jh- 

T itttzm^^-to m^(OXo iz^ «if84mm^ ^127min. m 

(^-ftm^m® 2 CD t>© ii5i^-c* t)N 6 Am<DWhmm 1 1 s x s ® 

1. ?imL/N-^-> 1 2*J J;0^mmgj^6 1 ^mWm 
C:n^>cOB^g^6 1 t^<^ - e> 4^0llt/jN«Ml 1 

15 <t*<i*f i-e*f;S-t-s.fc'5ic?iaiL/N'^-> 1 2-^^i^$tiTi.>So ^ 

^r^*<^^3^i:'t^-r X (|g£8 4mmH g| 1 2 7 mm) t:: ^ 3t ii) t" ^ 0 
. 6 3 5mmTt|£/l.Tn^^^*N\ --<4:{b^^«@2 tiiM^^C-So 

20 xt^t{cI2Bf (5> t--<T<D?iai L/^•:5' - > 1 2 

^-e^So C<D/;:a6§iaiL/N*^-->l 2 SffiiiL^ 

25 ©^SBJ-iaSL. P5#<£:l*f 1 (c^i^t--S«fc•5l;l?IalL^^°^-> 1 2^ 

1 6 
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12 m^4^^^i^^M-t zw.^i^mm 1 1 ;6^t>®?iai Ly<^- > i 2 

5 mWtLti^<^ ly y ^ :^tf^ :^m^±l^^ $ ^> icl 2 ^iOrtS 1 0 mm^ 
2mm> 1 0 mm®P31^t^:^'5 ^{i:}? U U >#6 2 
ij >|^g^«^pj^ffll^Tg^«t--5o C © Rl^t^:^ v X * ^J? y 

10 -rso 

^ji^^Tiy'<m^^ji^^it^-'mtm'^mm2m<o^^j\^y3^ 4 ceii 

15 > 02. E! 5. EI 6. EI7RO^EI8#fi^) i |Hl:^ic-(4:<b^^«@^± 
^ v;U^T U'T 6 OOWhnmi IRO^-eo^ltB L^^•:^'-> 1 2 ^ 

itmmt^^ 6 1 ©fi[M-^®iife{^*ffc?^-< < ^^-^m-pmtik^M 9 mi 
20 ©^o64xi2 mi 6 s:> m(Dmm,mj^6 1 tmm.&^-fimm^m6 

015 tzlt^ -r;l/^T U-r 6 0 J: O^t^U^T V ^ m-^-J^^i^'^WiM-t 

f-T ix-r 6 0 ^^^tytit^fii©^^^ t^i) o ^>'u^T u-rffl^u > h 

1 7 
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y 'Jz2 ^m<0 1. 2 7 mm h° y f-©m^g!^7 0 d^&^'J^fig^tl. C 
tit»®m^^;^7 0 di^fti^M9©h'>gg9 a (EI7#fi^) ti!><mm 
10 L/^'^ - > 7 0 c -e^igl^ tlTV^-So t°>g|5 9 a 2^iJ=F-mt«i{cE^$ 

<i!i®«M^;^i7 0 dizmm^ti^o mi 5 (i±®*^^,m;tgi©/cfe^ 
^®<aijcDa^g^j^7 0 d©;?».*<m;ts) o «Mll^7 0 doi^*<^ii^-r 

15 ?l^ilL^^•^->7 0 c^SB^-r^©{iX^-XOKI^±ffili-e^So ^ 

^ffl L^o ^1 5 m 1 BO^lHi L/N'i' - > 7 0 c >&^L^o El^ 

^® h'^^g a) *^^»?imt/^•^->7 0 c^E^f-So l5|^{-m2S 
20 *>t.m6P*-e. 3ii7!;S2ficD e>gi59 a *^t)©?iai t^^":?' 7 0 
c <£-JllJ?Ci£^1-n{^\ SBtcgiHi L^N':^'- > 7 0 c <D|E^*^" "Ttn?* -5 

O 

1 8 
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¥^ *5 <t flS ^ ® di :^ ^ MS -r s ¥^ ^ ^ t; 7^ - ^ IB^ i^- ^ 

D-^ 8 3 i> BM<DmM^mm. t> L < -5 i/TL^A 8 4 

^l^^Sl^n^T^-^OlB^*? J:aJ^<^/^ L^fT^il^s 6 4 ^ + >^ 
>»l/^©fiJ^<i-l-^^ "r'J^ Jlv"- tiZTi-xu ^mm.m^i^'cihti 

cDT^-rJ^IB^I^-T/i^XT^A 8 2 {c$ t>{c^^T'>f X :/ 1/ T> ^ 

1 9 
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fff£^^o CcDjJUS^^i/XT- Ati^ 2 4^0j^?gjJ? >Zf (PI) t 1 2 

m<Dmm^^>y (po ^m^xtsv)^ ^^^^-jnzmmyf^^yzmtm 
■v^^o mm^^^zrtziu ^<j\^yi)<m^itif ibti-€\'^?><Dx^^ 

5iimRltl<£^<X{Ccl: oT^igg$ tls ^ >n > h u - ^ 8 3 Ji^ 

(i-^y-f^)y!^*mm. -^^-fv^irmm. ^>-f^)y^fiim. ^y-f^) 

f> o T A / D :fe J: 0^7=^- ^ IBIife .fc Of D A ^il© Iftft 

2 0 
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^ 8 3tc<koT|HIi^^c^T^i:•5 z. t^<X-^Zo 

cmmm i ) 

m <£r # ;t ^ © ^ ^ M <4 ^ fflij ^ L ^ o 

m^t(Dmm^^Mit>^Wi^x^ —Witm^nm2 (D^m=^m^ ^ o fi 
s Wimm 1 i±{wfi[gt-Sck ^ y hizm^n<om^ 5 o o 

SIl 1 (Ci^^3 B@{w;>'r$^>:7i:$'i >^1B^X^ 3 H^CfiiJ^Lyi^ 
25 y >' i rJ' $ ^j^JnluO^^ttfiii: <t tjC^f o t-^i 

2 1 
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^Mt^bmi^-^^^Xlt mi ^ 0. 1 mM(D ;^ ^ >y ^ i y 

1 0 ^c*5l^Tx EI 1 0 (a ) «y rJ' :? i ^ ^^JDhii^ EJIO (b) «y 
:5^7 i ^ > 0. 1 mM^jQ^ EIIO (c) \t ^ ^ y 3. ^ y . 5mM^ 
Jn^EllO (d) m M^Jn> 010 (e) iip<^:7j: 

titiS(imi-ol-»T{± (Ell > 0. 1 mM©/ ^ >'7 i ^ > 

gtTab-SO. 0 1 mMl?^-oTt>. ■^{i«9$I^Sffi{*MML/Co $ t» ic 
15 ^ ^ > >' ^ >^^*LTt>M^a{4{im^L:^i:*^o/Co ^j:*5. El 
llt:::foH^TsElll (a) {iy^^^x^ vj^Jnty^ S 1 1 (b) 
:J'T7i 5 ^0. 0 ImM^Jp^ EIll (c) {*y^:7i^>0. ImM 

i^tin © ^ n n © ^ ^ -r o 

20 (1) 

i5^;l/^«)/ ngjc^ >H/^ilfei/NAF 1 2igil6© 1 : 1 M^^M (GI 
BC0CO..LTD. 430-2500EB) £lT©i^Sni^^Jp;iTffl V^^o 
*:r>>Urj-x (glucose, GIBCO 820-5023IN) 2. 85mg/L 

(±fB^Ufi{- t> i t> i^^tlTV^S t>©t^:bl4-Ts h - ^ ;l/6mg/L 
25 {ci^i-S) 

* :^ h P Xputrescine. SIGMA Co, LTD. P5780) 100 /^M 

2 2 



# ^ M ^ (^.MiJ26) 



wo 97/27318 



PCT/JP97/00153 



* V? XT- a Xprogesterone. SIGMA P8783) 20nM 
*/N-r Ka i3;l/f- y Xhydrocortisone. SIGMA H0888) 20nM 

h 'j'^7A (sodium selenite, WAKO Co, LTD. 198-0319) 2 

OnM 

5 *^y'ysjL^)y (insulin. SIGMA 16634) 5mg/L 

* h^>X7iU > (transferrin, SIGMA T1147) lOOmg/L 
*m^mi- h U -^7 A 2. 438mg/L 

*iN HcixiiiN nao^^mmim^^ pm.4Kmf^-t- 

10 :^mm^miz rmmj ti^^^o 

(2) -i^^m'^mm±(o ry :z.ji<Dm^ 

to^ F*3S22miD^ ^S25mmx ]g ^ lOmmCO ^ U X ^ ^ ti:^ ^ X^CD 

15 (a) ^';xf-U/>iS!*/c{i;^7'7X^©P31^^6 (rtS22miD. ^^25 

mm. ^^$10mm) ©T®{C. 1 U n >^^^^pj (^ 't^ rJ - - > ^89 

It y::Ji^ij^{b#KE-42RTV) ^i^^v^+^^S^^t-^o 

(b) — <4:>fb^^a=^2 ©tt3^C^<^:^ :^^iy>^^tHi:ff'7 X^<DPg 

20 (c) J^®Af9{-< V^S^T'24^P^5J[Mt-SC<»:lcj;?), g#?PJ<&@ 

(d) YO^J^^J' y ->'1^{- 5 ^^^it;^^^' U ~ C 

(3) — 'f*:>fl:^^«@2©^®©toS 

2 3 
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(a) ^T©A, B, C<Dmi&'^mML. 7K?^LT*5<o 
A. Q.d\ol.%^mm='^-Y>mm (pH3. mm-if^p^^ Cellmatr 
ix Type I-A) 

5 B. ^Jl^<y=i^^-(-:^*Jl^mty^AF12^m(Dl:im^mmC 
GIBCO 430-2500EB) {Cfi^^-^ h »J 'y A^-mA.t£\<^X\ ii-^ffl 1^-51^® 

C. 0.05N Tiam^ti- h U ^M^mmmmUzi^L. m^l^i- h U A2.2g 
^ HEPES (GIBCO 845-1344IM) 4.77g<^^*^L> mMmmLfzh<0 
10 (b) }^iPL^i:*<t>x A. B. : 1 : 1 CDflJ^TS^-T -5 o 

COI^. A i B^<fc< il^L:fem{cC^Jn;i> $ ^> -5 o 

( c ) *> t>*^L:J6 4X;gg{::?^iPLT*3V^yr— <4:>fb^^Si&2 0'i7Ji 
;UF^{;i. (b) mL<£-:^aL. — »:>fb^^«M 2 © acyU 

15 SISt)^0^< o C®^f^{^i:f9, 5 0 /im£iT©2i^ 

(d) M^^?^MM^^B^L/c-<*>fb^^«@2 ^3 7rT3 Q ii^f^ 

20 (e) -'mtm.^nm2<D^j:.}Vp^\zmmii^lmh^1m^. «^5^Pb1 

JJcgLy::a»J(9R^< C i J: t) 25fe^<S-fT ^ o 

(f ) (e) O^^^^x *.i2111 (tfSfn]) i^tjjgt-o 
(g) — 't*:{k^^M^2 ® 'i? J^^l/rtic^ iJ^^l/K «y ngjfig-i' -^^l/^ilfe 
i^NAFH 1 2^il60l : 1 ^l^igitB (GIBCO 430-2500EB) {C±|B©1^ 

25 ]!n3'fej<£-Sn;t^t)0 (^^'L-r ^-v/^ y >i 'J >^l^<) i 

24 
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^ o 

(4) nmmii^^fzitwmm^<Dmm 
(4-1) Yi^m^nunmn^m<Dii^^^^m 

(a) iSig^l 6~1 8 H^igigL;^SD^ y h<0^%(Dm^m^L 
. 7K}^L^^^>^ X^^Jg^S (GIBCO 450-1250EB) KWi-to 

10 (b) 7i^}%^^> C7 ^wm^m^(omi}^^um.^m^^K>\hL^ -r-^^' 

(GIBCO 410-llOOEB) ^S^JC^-To 

Ce:) ±iE cd:) (DmiL-^mmu.^m^K^ o. 2 5%© h 

(f) BuiB (1-1) x-^Lfzmm cm-m^^tso kit. r^^j t 

BSf) tw, $ t>tcl Ovol.%©4^Ji^]eiflim^jD;t/;: ±IB ( e ) 

o 

2 5 
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(g) 9 8 0 6. 6 5 m/ s e Cirf^t>t> 1 0 0 0 g) X- 5 

(h) ButB (g) ^^t2\B} (fi-3|n|) f^y)M-to 

( j ) But2 (1-3) (Dmrn^mtzmco^ ^ >+^^-^i^tr^# 

3.U>:feJ:CKh^>x:7jcU ^mo^^^ ff^jr 5 vol. 

%©4^fi^i^Jfll^^#tri§ife5 0 0 If L<£r^a-t--5o ^ e> tc. ( i ) fDiffl 

15 (k) Bul2 ( j ) (D^i^^ V) 3 a^{;i, :^Jt6®^»^if tV^ t><D i3:S 

mm) (omm^^^^o 

5 vol. %D-^jizi~xA^^^>'^ p^w-mmmtzm-to 

(b) 7K?^Ly2:'0. 2 5vol.%D-^';^3-XA^)^^>:^'X5^i^:^^ 

(c) fiE^ll^^v>y:::;'^l^K®cDn-«|J©Is^^*^^ 500 ftmmm<Dtz 

2 6 
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(Sj o T -r o 

(d) i^V^T. B5f4#^l5ffl^Dm/J^^^i^- 5 ^ffll^T. (c) CD^»rffi{C 
Sit {-2 0 0- 3 0 0 mn(Dm^T':km^n^^&TL. mn^i'j^^o 

5 (e) ^^>{^> mn^mmom^b^^^ i^m\>^x. ^m-®:^#^^i 

X 1 mmgJ^{wpM-f So 

(f ) MiB© r (3) — 'f$:>fbm^«@2cDS®cD^SJ -efflSLTfc 

(g) /<-^--e*^<'«9 5fe^<£rrtt>*Mc L/ii^N'^^y-^bf^y h^ffl 

(h) ;^S&'^^tU>i-^— 'f*{b1g^^@2±{^®-ti-:fe^. i^^0«<£:^ 

20 oajwoi^Tji. ±iB (i) tmmt-r^o 
(njfe^y 2) 

2 7 
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2<Dmm:^j^v^mimmmii^ mM^mmmi tmmtttzo mmi:i^^t> 

10 o 

012 (a) iEI12(b) {c, i^m5 B m^^ii ?>^m^(DT -^^ 

15 <S-^Oo Ell 2 (b) {C^fck -5 icis 1 mM£DTH?5^>>HJ 

U ><S:^Jn L;t^«^ -eo^JOBU (El 12 (a) #M) S^W 

013 (a) i^lS (b) {C, :^S5 B S {:f S ^itfe-NCD T K 

20 't^w.<oT^i^^m-tm%^-t^zti}mk>tix\.^^o 013 Cb) 

SDbu (01 3 (a) #M) {cit-<. g^fi^fgi&«fit©^^^g*>*Hgt>*^ 

25 [^i:>M^>t^S«?ll] 
(1) 

2 8 
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(2) -'W<tm^mm2±<Do ^ji(Dm^ 

(3) —witm^m^2(Dmm(ofi}km 

(4) ^\:-mm^<omm-:^m 

mt^m^mmn^^if^ r^-y hi^m&in^>i^m'^ (4-2) j ti^ 

(a) ^m2ag®SD^«y h*>^>> iC^M^K ^) UB L> tK?^ L y;: 0 . 2 
15 -t^o 

(d) MiB r (3) —mtm^mm2 (Dmmtommj x-mMtx^K^tz 

20 (e) ^®5fe^^^^'-^-"e^b-S^'-oTrtt>*^lcLy:^^°X'y->'^t'^•y h 

25 tiSt^]g|{3t--5e 

(g) — (*:>fb^^«@2^2S®^ h UmtcAtl. i^ite 

2 9 
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w^TtiHoia (f) tmmiz-t^o 

m<tmm<i^i^<Dm<t^mfi^&=}izmm-t ^ z tizmmx^ Ly^^^-oT 

:^^ammit^ ^\.^mmm^mm. '^^mmHiz:^:&Lfii)-'ofz<t^!\^ 
20 'mm<DAj:&it£i^mit^mm^<^!^mmzisi.i^-tmmiZ'Duxmi^i)^K 
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it :^ ® fg a 

■r^^j6o:^^-^^oT. Tt2© (A) ~ (E) ©Xg^#t^it^©|Q 

(C) fr)IB3^^IQ^#^{C J: t). luiemi ©tia{b^6*l3^i^36^t>m2 
20 ®«^a>fb^6<l3^i^fc^Yb$-li-SXMo 

(D) HulStS^#S{c,fc Hut5m2 ®#i3S>fb^6<I]^J^ct3CDMIH«ai^ 
^yi{ilIBa©m2 ©ifeSYb^fill'Hfl^^m^t- ^X^o 

(E) BuieJt^^^f:: J: f9 . lulS^ai^* /c {ii^gaoBuiam 1 ©^JS-fb 

iUsHi^iSSt /i{i*fflllSOHUl2m2 ©%a'fb#6lJ#14«i:^lfc«^ 

25 -raxMo 

3. HUlSmi ©!g?|S^b^6<J^i^*^^>m2 Oi^S^b^S^^^td^-fb^-y- 

3 2 
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oT. TIBO (A) ~ (E) <D^m^^tj^f^-^fzitmi^(Dii^mitmm 
10 (A.) HufBmmt /riimaa^ig^L. *^{imjiB«a^*^tiJWflaj§ia 

20 i m 2 o !^a{b#6ii^i^ tc *3 -5 mBmm * ji ffliia © mmit^^ 

6. BljlB^^iilf#^*^ HulBifflJiai^g^Ktc-lf fflt-'5^it6lc>fL^«^ 

3 3 
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msEmm^^i^^mi- ^^2<DmMizm.^'t ^fzisbo^^t^-^t^m^ 
J6©«fiiziij^^a-e* z<Dmmt<. tie® ca) ^^z/ (b) 

15 J6©#^o 

9. Buia (A) *5«kO' (B) {;ijp^> TIH (C) ^^ti-ft^cDiafflU 

(c) mt^-'WitmmwLm^(Dmm,mmmi^m^mu^n'^\^^m%^ 
mmi^fz{im^\^m%mmmL^^-^^fz}sb<D^^o 

3 4 
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fz\t^^}\^7.i)mt^um.tfz\tmmz.nLxBm*<^^tzi)^t'^i)--^m 
1 3. it^^m.. m^mtfzit^ ^ )\^::^f)mim-^ti^m.^^tfz\,tnu 
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FIG. 8 
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FIG. 10(a) W.lN^ 



FIG. 1 0 (c) 



FIG. 1 0 (d) 



FIG. 1 0 (e) 



FIG. 1 0 (b) 
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FIG. 11 (a) 




FIG. 11 (b) 



FIG. 11 (c) 
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